by L. JAY ATEINSON

Factors Affecting the Purchase Value of New Houses

Section I—Intrsduction and Summary

WHY do some families pay more
then others for their new homes? In-
come is obriously mo iraportant reasen

but what other factcorz are aso impor-

tant? Are the age, occupation, and
educetion of the housshold head—to
cita a few characteristics—of any eip-
nificance? If so, how are they related
to the amount a family pays for a new
home? And how do changes over time
o relative prices snd credit conditions
sffect the amount paid?

This article attempis to answer these
and related quastions. It is the second
part of a stody of housing underiaken
for the Imteragency Economic Growih
Projeci. The first part ! analyzed long-
range influences aflecting the number
of new bousing units builé and provided
alternative projections of the number
of new honsing units for 197).

Given the number of units that may
ba demanded in the future, it becomes
necessary to determine average valus
per umit if projections of aggregate
value sre required. Although projec-
tions of aversge unit value were ob-
tained by extending past trends, this
techndgue did net provide much in the
way of analytical content. This report
analyzes unpublished date and yields
a number of insights into the demand
factora that give rise to variations in the
purchase price of new houses. No pro-
jections are shown.

1, "Long-Ter Influsnont ATeting the Volunie of Ny
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Crosa=section dale

Ezxcept in the last section, which is
goncerned with s time seriss analysis,
moat of the data for the present report
are cross-sectional and are from the
1960 Census of Housing. Tha dubs,
which are based on a large sample of
bayers of new homes, inelude an exten-
sive list of characteristics pertelning to
the structure and to the household,

The article provides several croms-
tabulstions that show how the value of
s newly built house varies by income
clase and by other chamaeteristics of the
houscshold. Although the sawpls i a
good-sized ome, with many cells con-
taining a fairly large number of obser-

" wations, there are ohvious lirpits to the

numier of cross-clessifications that can
be shown and reedily interpreted. In
order to lay hare the net relationships—
that is, the relationship between house
value and each of several characteriziics
of the honsehold, with all other factors
held comstant—the individuwal house-
hold dats have baen analyzad by moeans
of multiple regression. The regression

Mors: The author it indebied to 3 number
of people fop thelr asslstance in the course of
thir stindy: Emanuel Melicher of the Fedeoral
Beserve Board for criticlam and  advics;
{ieorgy Hellar of the Buresun of the Ceonsus
for programing the regression: William Cock
and David Cogar of Compuater T Cor-

Tation for programing the oross-tabylations;
B:afmnr M Tt Ra%-d of the University
Chlcago andng“nfmnr Murray Brown now of
Georgs Washington Ugiversiby for eriticism,
Lyle Lyter, now of the Buresu of Lebor
Bfatistics, assisted in the endly stages of the

Audy. one of thesa g i responsible
for tia soneolugiang mcm this study.

analysia ias the heart of this report.
The basic regression tock this general
form: The value of a newly built honse
acquired by a family or individoal de-
pends upon the current income of the
household ; the aga, sex, race, education,
occupedion, and marital status or langth
of time married of the household head;
and the location of the houwsng umit.
Bome modifications of this resression
were alao explored.

A feature of thizs study is Hs treat-
ment of al aymber of poaincome
variables, for which data have not
ordinerily besn avsilabls until recently.?
The u2e of such date io - statistical
analysic had been limited not only
because they wers scerse but slse
becsuse many of the variebles ware
nonnumarieal, The development in
the last few years of new statistieal tach-
niques involving the uee of “dommy"”
variables * and the availability of lazgs
eompubers have overcome thess obstacles

In addition to the analysis of non-
income influences, this artide puts con-
giderable emphasia en tha sstimation
of income elasticity—ihe percentaga
thanga in purchase price or value asso-
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ciated with that in income, Tests were

made to determine if income elnsticity

is constant throughout the full range of

income, _

Limitations of crosg-section estl-
mates

Although the analysis is based on 2
rich body of stetistical data, the cross-
section study has certan limitations:

{1) It applies 10 & sibgle period.
The skability of the relationships shown
can be tested only with observations
for other perioda.

(2) The snalysis omits a number of
variablea that on & prion grounds
would appear to be significant in ac-
counting for variation in house value.
Some of these omitted varisbles, such
o5 changes over twe in prices and
financing terms (indluding downpay-
ments, amortzetion peried, and interest
rates}, are for all prectical purposes
mherent limitstions of a singla-period
crosz-sectional approach. For others,
such as sssats hald by the household
and the prices of comparsble accommo-
dations afforded by uwsed houses, the
date were not svailable.

(8) Although the estimated regres-
ston coefficients sre stetistically sig-
hificant at the 1 percent level, they
have mizaldle errors; this reflacts both
sampling varability and intercorrele-
tion armony the independent variables?

(4) Cartain biases are characteristic
of regression computations from cross-
secijon dats, as has been widely noted.
One type of bias iz related to the con-
copt of income that is appropriate for
caleulating elasticity.® _

Time geries anolysis

The final section of this paper uses
time series data to analyze the factors
influsneing house value. Ideally, the
resulis of time series snalyzis coudd
serve 83 a check on the cross-section
resulia and would permit tbe introduec-
tion of veriables suwch as price and
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tredit terms that were necesearily ex-
cluded in the eross-section u.pprumh.

In practice, the fime sexies &m.lj"ma
has serious shorteomings, The verious
nomincoma factors (age, education, ete.)
tred in the cross-section anelysis are
not available in usable time series,
The few series thet are available—on
house value, price, income, and credit
terms—are deficient in many respeots.
Moreover, there is a high degrée of
correlation ameng the independent var-
iables, s¢ that it iz difficult to isolate
snd appraize their separate relationship
te bouse value, An importent char-
acterintic of the available tims series is
that they are highly agpregative—
annual averages for the United States—
in contrsat to the cross-section data,
which ara on & househald hasis.

In the snalysia of many other types
of problems-—-consumption functions,
for example—estimates based on ag-
gregatad time zeries heve usually been
considerably differant from those de-
rived from cross-section dats, and the
two types of estimetes have seidom
bheen reconciled. Im this study, sweh
differences are encountered, and oo
reconcikintion hes been schievad.

Principal findings

Pointa 1 through 5 apply to the
cross-eaction analysis.

{13 All of the independent variables
seeountad for about half of the total
warigbion im the price paid for new
homes.

(2} Ar was axpected, income was the
single most important wvariable, ac-
coenting for almost 50 percent of the
saplained varistion in honse value.

{3) With all of the other explanatory
varinbles held constant snd with the
higheat and lowest income groups ex-
chuded, the crosa-section estimates of
income elasticity ranged from 041 to
047. Thi= means that & difference of
10 percemt in iocome was associated
with & differsnce of around 4.1 to 4.7
percent in the value of & newly pur-
chased hovse. Thess net regrassion
regulta were not much different from the
simple regression estimate of income
slasticity when only income was re-
lated to the value of a new house.

(4) The income elasticity eatimale
wea found to be constant over an ax-

21

tremely wide range of income. Other
investipations of income elasticity have
often found that elasticity declined as
income increased.

{5} Several nonimcome variebles had
an oportest inflgence upon the varia-
tion in house values in the cross-
section analysis. For example, with
all other factors held constent, an
increase in age, years marded, or
amomt of educetion of the housshold
head rpises the value of new homes
acquired. Again, with all other factors
beld econstant, homes scquired by
white household hesds bave a higher
value than those sosquired by non-
whites, and homes in the North and
West have a higher value than thoss
in the Bouth.

The follomng: pointa are from the
time series analysis:

{8) When house value was related to
fawaily income in & simpls relaticnship
based on aggregutad data, the estimate
of incoms elasticity was areund 0.8,
The (nat) income alasticity Tose to
approximately 10 when variables for
credit terms and prices were added to
the astimating squation.

(7) The priee slaatieity for new
howses was estimaied to be lesa than
upity, with the nsual inverse relation-
ghip batween prica and real value of
house purchasad. An inversa relation-
ship was also found hetwesn honse
value and a eredit variabie in the form
of monthly morigage payments, ie.,
the lower the monthly payments, the
higher tha valna of house acquired,

The remainder of this articla is
organized as follows: Section IT pre-
sents the cross-section data and some
preliminary cross.saction relationships.
In the third aod longest section, the
daia are analysed by means of multiple
Tepreseion 0 show how the walue of
new houses is related to the income of
the household and & series of nonin-
come charscteristics, The fourth sec-
tion deals with the constancy of the
estimated income elasticity throughout
the income range and also modifies
the cross-section estimate of incomse
elosticity. The fifth and final section
iz an analysis, based on time series, of
income elasticity snd the effect of
chapges in prices and credit on house
value.
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Section l—The Data and Their Treatment

MOST of the basic dets vsed in this
study were part of a systematie l.in-
L00g =sample of the 53 million 175,
households enumerated in the 1960
Censue.* For each semple honsehgld,
the Censug Burean mada available on
magnetic iapes ahout 100 charactaris-
tics, of which 15 were selectad as the
mosk relavant for this analysis. Infor-
mation from Censues iabulations and
housing studies was utilized in zelecting
the mwost appropriete characterisidcs.

Table 1,—Number of Hovseholds Clasaitied
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For moat of the characteristics except
bhouse wvalue and income {(eg., age,
aducation, yesrs married), the Census
desipnations are self-explanatory. The
valiue of the house is thet reported to
the Cleansus Bureau im apswer to the
qusstion "Whet is the current [spring
1960] market vaiune of your housa?”
Although s houssholder's appraizal of
value may be rather impracise, aspe-
cially for older houses, #t szeemed
rensonable to euppose thet for newly
acqiired housas the respondent would
rive the purchase price. An independ-

. TLE Deparimant of Crinmeet, Bocsku of Loe Cotsg,
T1000 end 1110.000 Tiga Nafina! Seoaple of e Fopulstion
of the Unliad Staler, 1004

ent check confirmed this assumption.”

Ineome is measured as the total
maoxey jneome of all membors of the
household in the preceding year (1959)
a3 reported to the Census Burean.

As the first step in this study, the
entire Census sampla of 53,000 hovae-
bolds wes classified according to “tenure
type.” Tenure type designates certain
fentures of the housing vmit—whether
it is owner-orcupied or Tented, when it
was built, and the number of units in
ihe structurs. ‘Fhe various tenure-type
clessifications, which were derived from
the 1260 Census Jdaia, are showan in
table 1. The portion of the sample
that hed recently bought new hames
constitutes the main set of {eross-
section) data analyzed in this article.
There were 1,398 observetons in this
group, of which 1,155 had complete
reqords,

Cross-Tabhulations

Tha group that bought nsw housss in
1959 and ¢he first guarier of 1960 is

shown, blown up to imivarze totals, in a -

geries of eposs-tabulations in tabls 2.
The numbar of honseholds is shown on
the left and avarage value per unit on
the right. Tha datas are clessified hy
necme (arross the top) snd by each of
several nonineorne categories {in the
stub). The frst ¥ine in the left-hand
saction shows the 1,268,000 purchasers
of newly built houees distributed by
incoma eclasz. Tha corresponding Mne
in the right-hand =section shows the
avernge value of bouse. The data are
oll subject o sampling ervor. (See
note to table 2.)  Sincs the information
underlying the table formed the besis
of the regression analysis, which ia dis.
cussed in a later section, only a few
sspecis of the table are presented in
this section.

T Thiy eheqle wan baxmd oo n speslal 3amples from. Phe 106
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Information on the Angnoicg of oewky parshessd home.

j Augmat, 1966
'“CHART?_

Percent Distrimtion of Buyers of New
Hesses Bullt 1959-First Omarter 1960
Compared With AY Homsebolds
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AR /T 5 Some characteristics of new house

Rolatienship Between Howse Yalus amd
{ncome, Buyers of New Rouses Buit 1859

 First Buagter 1964

Bt Dlx e
L )

buyers

Although this paper doas not enalyze
the factors that influenca the decision
to buy (or not to buy) & new houss,
some background information on this
subject may be of interest. Chart 7
illatrates the relationship between the
purchase of & new home and n few of
the characteristics considered here. On
the hasis of data from the left-hand side
of {able 2, it shows a parcentage distri-
bution of buyers of new houses accord-
ing to each of three charscteristics—age,
edueation, and region. For compari-
son, similar data are presentsd for all
households in the United States as of
April 1960.

Among thoze households that had
recently bought new homes, the 10-
Feaar age brackeis 25 to 34 and 35 to 44
sceopnted for 70 peveent of the total.
Thoze under 25 and those 55 or older
aceonnted for ondy a amall portisn of
buyars. The ape dis@ibution of buyars
was quite diffarent from the aga distri=
bution of all households. Relativa to
oll household hasds (mele), buyars were
more common for each af the age groups
under 45 and [ess common for each of
the older groups.

The woount of education of the
housshaold head was directly related to
the probability that he would bmy a
new house. Thosse whose education
did not exceed 7 years wera anly half
as likely io0 he new buyers s all house-
hold beads; those who graduated from
college were twice as likely to be new
buyers.

As of 1960, the South end the West
had higher-than-average proportions of
new house buyers relative to all house-
holds; the North Central region was a
little below average and ihe Northeast
considerably below average.
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Somae prefliminary relationships

Chart & sugpests some of the ways
that house valie is related to income
and nonincotne factors. The top panel
shows the relationship betwesn house
value and income for three brosd age
clessifications. It indieates three main
points: There is a direat relationship
between value and ineome for essh of
tha three classifications; the slopes of
the threa Bnes are about the same; and
for any gven income, thera iz some
diffarence in the average house valus
for the differsnt age groups.

Tha middle panel, in which house-
holds sre eclassified by educaiional
attainment of the household hend,
alzo illustrates the direet relationship
between house value and income. Thera
is less uniformity in the slopes of the
lines thary there was for the ape cisssi-
fications. Finelly, at any given in-
coma level, house value appesrs to vary
directly with the Iavel of aducation of
the household head.

The direct. valne-income refation aiso
showsz up when the data are classified
by zegion. However, some clearcus
regionsl differences are apparent with
respect to both the stope of the lines
and their level. The slopa is greatest
in the South and least in the Northeast.
Thronghout most of the ineome range,
house values for any given income level
are highest in the Northeast and lowest,
in the South.

Az was indicated eazlier, these re-
latiomshipa between house value and
income, with one other characteristic
held consiant, have been presented
only to give s taste of the discussion
that follows. Their interpretation is
deferred to the section dealing with the
comprehensive regression analysis, in
which both gross and nei relationships
are considered.

Section Tl—Regression Analysis

ONLY znine of the characteristics uzed
for tha cross-tabulation were used for
tha regression anelysis. As a practical
matter, this was the maximom that
could be handled in the regression

program. * The principal new infor-

8. The program wos Bxlted W 50 variobies, but b word
ropuhied” | geed In & npestal sans becs,  For mamgbs,
reghon §8 e of the nios chamclerbtics seloatad For the re-
jrosciom amalyals, bat exch of Mw four gl sikelessny
(Mlorkhoast, Morth Cantral, Weet, and Socth) 19 trestad 82 &
separate dammy variabie. Appeodls Wlde L lists sl the
Faitalie) o,
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mation copsidersd for the selaction
process came from the gross relation-
ships devefoped from the crogs-tabu-
lation. Characteristics omitted in-
chuded some that had seamed likely to
be significant in affecting house value—
such as the pumber of children under 18
years and the number of persons in the
household. The omissicn of the letter
may seem strange. The nurober of
persons ia imdesd imporiant in in-
fluencing the decision to buy a new
house * and is direcily related to the
phyzical siza of hovsing sccommoda-
tions, However, family size & not
diractly related to monibly houvsing ex-
penditure 1° or t¢ house value, sspecially
after diffarences in household income
are allowed for. From tabla 2, it can
be shewn thai there is litide vazia-
tion in the houze valus-income ragio
between the two-person and the three-,
four-, and five-person households; thya
the probability is rather low that house-
bold size would account for much of
the net wariation in house value.

Form of relationship

In the general form of the regression,
the valwe of the house (dependent
rarisble) is & function of income and
eight other characienstics of the house-
hold or the housshold head : vegion, size
of place, size of Standard Metropolitan
Statistical Ares (SM3A) and location
within the ares, age and sex, length of
time married, race, education, and
finally, occupation.

In ihe regression equation shown in
this section, the value of the house and
jncome are numerical variables. Al
the other variables ere classified in non-
numerical categories and are treated
in the regressions as "dvmmy” vari-
ables, even though some, such as years
of education, were anginally reported
by the househol in numerical form.

As would be expected, there was a
question as to the appropriate form of
the relationship betwesn house value
end income. On the basis of pust
studies, there seamad to be some prai-
erence for a log form—ie., ralative
differences in income are related to
relative differenca in housa wailue.

2. Mutm) and Winnkk, o, ¢f., Pp. T4,
10. Jid, .
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Howaver, four forms were calculated:
log-log, linear-linear, log-linear, amd
linear-log. The two mixed forms
vielded no improvement in fit and are
not shown in thae article. There was
little difference betwean the results cal-
culated by the loz form and those caleu-
lated by the linesr form, although the
log form accounted for somewhat more
of the variation in house value {signifi-
cant at the 1 percent level).

Summary resulta of the log equaition .

(#3) are presented first. Then, for the
sake of simplicity, s systematic ex-
planation will be made for the linear
equation (#1). Because of the general
similarity of their resulis, the two
equations ars compared only in Appen-
dix table 2.

Summary of Resnlts: Log
Equation (#3)

Tekle 8 gives summary resulis {or
the log equation (#3) and shows tha
relative importance of each of the nine
characteristics in sxplaining the varia-
tion in house valee. Together, the nins
independent varisbles in the eguation
accounted for 47 percent of the relative
varigtion in the valvs of new house
noguired. (R*=0.47.) For time series
correlations of highly aggragated date,
an E? with this value would ba uwnae-
ceptable, but for eross-seetion data in
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which the wnit of abservation is the
hurusehulf:l, thasze results appoar to be
very satisfaciory by the usual standard
of generally comparable analyses.

[ncome was by Iar the most impor-
tent variable and accounted for 20
percant of the tofal varistion. Each
of the other charncteristics alzo made a
aignificant contribution {at the 1 per-
cent level). Large influences upon
variation in house value were exerted
by two of the three location variables—
region and size of SMSA—as well as
by education and age and sex of the
head. Smaller but importent effects
were associated with occupation, Jength
of time marmied, and zace. Heowever,
the size of the urban erea in which the
home wes located was not very im-
portant. A= & group, the nonincome
variables accounted for 27 peorcent of
the total variston in the value of new
houses or over half of that explsined
by the regression. On the basiz of
reaalts obiained from similar stadies,
it is surprising that the nonincome
variables accounted for so much vari-
ation M

Income effects

A5 has slready boen indicated, in-
come was the most important explan-
atory varisble. In the simple regres-
gion betwaen value and income, ncome
aceounied for 30 parsent of the waxi-
ation In the value of new houses. Ae
the mnonincome wariables wera intro-
duecad into the regrassion aquation, they
lowerad the net variation explained by
income bacause of the correlation be-
twesn ncome and the other “independ-
ent* variables. When all the variables
were ineluded in the regression equa-
tion, tha coatribuiion of income was
reduced by one.third, from 30 to
20 percent. Although the eorrelation
among the indepeadent variables Is
substantial, a8 was expected, the ex-
planatory influenes of incoma still re-
maining is considerable.

Tn the log form of the equation, the
regression eosfficient for income is an
eatimate of the incoma elasticity for new
house v£lye. In the gross or simple re-
gression, the income coefficient was
0.42; that is, differences of 10 percent in
income were associated with differences

11, Bom Myiel sord Winnick, op. oft., pp, BT =200
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of 4.2 parcent in housze walye, This re-
sult is consistent with a large number of
estimates that have baen mads in sim-
fhiar Bnelyses of cross-section data.'?
As ench of the other significant vari-
ablas was introduced into the eguetion,
all previously ealeulsted regressiom co-
afficients ware affected to some arient.
The regression coefficient on incoms
declined (with only an insignificant ax-
ceptioh), reaching a termingl valne of
128 when all the variables hed heon in-
cluded. A modification of the regres-
gion caleunlation, which is disenssed in
Section IV, resulis in an incorease in the
estimate of the net income elasticity to
the (.41-0.47 rangs mentioned in the
introdastion.

The Linear Multiple
Regression (#1)

The preceding discuvssion has shown
the relative Importance of each of the
nine independent wariables in account-
1og for the vanation in the value of new
hoases, and has given one estimate of
the income elasticity coeffiient. The
next step i the considerstion of the
regrassion coefficiants {or the nonineame
characteristics, using the results of the
linesr squation.® Each of ths wvari-
ables i3 discussed in turm. For esch
characteriztic or wariable, the ooaffi-
cients are shown ez deviations from the
mean, 50 that Jor a characteristic as a
whole the weightad sum of the devi-
ations is zero.® Chart 9 provides s
general viaw of the results. It shows
grops differences in housa walue (ex-
prassed sz devigtions from the mean)
for each of several nonincome variahles
and then gives the corresponding nat
differences ohtained from equaiion 1.
Theee gross and net differences are dis-
cussed in detail in the rest of this
gection.

Location

Data from the erose-clasifications
angpest that region may have an im-

12 Sou fuiimary sl eriticiam ln Rald, op, ef, posiis.

13, In the Yosar sqoation, tb IDdapetcent FRIINBIE b
oaunt B 43 partent of the wartabinn in the de perdent: wart-
able. s net igeome deaticliy io Fbe loser equmti (ot
iy oenn valoe} is 6 ULl croaffer than the 038 ComRETabed
iram thw bog eqution.

14, This ropreeenta & crangisripation Do b coefiokanis
i aripipally celonisded and ks sbown in Appomifs tabls 1.
I sm lmdabbad to Emangd Malichir of the Fadaral Bt me
Byminatg (ar LA brandformation.  (See Ballchar, op. cK.)
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portant mfluence on the everags vajus
of new houses. For each region, col-
vimn 1 of the summary table shows the
proas differance from the U.S. average
house value. Average value is Jasst in
the South snd highest in the Northenst
and West, with the North Central not
far above tha T.5. average. Howaver,
these pross differences in walue may
reflect not only purely regional differ-
ences bub also differences assccisted
with regional variations in income, size
of ¢ity, and age, race, education, and
oeoupation of the household beasd, as
wall as factors not included in the
regressiopn equatiopn. The net differ-
snces among regions, with the influence
of all other characteristics includad in
the regression equation held consisnt,
ara shown in column 4. Because in-
come has an jmpertant infloence on
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house value and because there are major
regionnl differences  in income, the
adivstment for mcome is shown sep-
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arately in column 2; gross differences
adjusted for imcome are shown in
column 3,

Part of the gross variation in esch of
the four regions is obviously atéribata-
ble to regional differences in income.
The adjustment for incoms difference
ig largest for the Wast, where incomes
are well shova the nstional averags,
snd neady as large [in the opposite
direction) for the Bouth, whera incomes
sra bolow averape; for the other two
regions, the incoms adjustment is small.
When adjwstment is made for the
differences among regions in sll of the
other charactoristics, there remaip
fairly sizable net differsnces in house
value that are associated with region.
On a net bagis, avarage wvalue is also
least in the South and highest in the
MNorthenst; howerer, the West, like the
North Central vegion, is only mod-
erately above the U.5. average.

There may be several reazons for the
large net differences in house walue in
the South and Northeast. In the
South, they may reflact lower construc-
tion costs for a house of specified
characteristics, less elaborate heating
zystems needed hecause of the milder
climate, and lower land values. TkLe
opposite condiéions may give nise te
deviations in the opposite dimctim in
the Northeast.

Two other locational factors were
considered in the regression equation
and are mentioned very briefly Lers.
Firet, elassification was mede according
to “size of place”—into rursl nonfarm
sreas, smel urbon wrens, wod Mexge
urban sress. The net differences in
housa value for theee classifications
were rather small, although the variance
of the three as a group was statistically
significant (ut the 1 percent level). A
more elaborate classificotion pertaining
to Stendard Metropolitan Statistical
Arees (SMSA’) was more succossfol.
For households located outside SMSA’s,
net walues were considerably below
averags {—$1,443), Net differences
above the 1.8, average wors largest for
central cities in SM3A's of aver I mil-
lion population (34,273) and well above
the TS, sverage in suburban (non-
central city) locations in such SMSA's
($1,453). They wers only a little
above average in SMSA's of less than

SURVEY OF CURRENT BUSINESS

1 million, both in the central city ($171)
and in the suburbe (§2086).

Age and sex ¥

It waa apparent from the crosa-tabu-
lations that the value of new houses
purchased by houscholds with male
heads increased directly with ages in the
younger age groups (wnder age 35),
renched & maximum in the intermediata
spo groups, and declined for the oldest

ege groupe. A similar pattern pre-

vailed for income i relation to age.
Thersfore, the question posed was
whether thers weas & net msociation
betwaen axe and valua of houss, that is,
one not swributable to differences in
income or in other nonineome varishles.

The adjustment for ineoma {eolummn
2) ig 1aivly sizable (on & relativa hasis)
for the firet thres age groups in the
table and very farge for the two oldest
groups, Still, the broad pattern that
can be sesn in column 1 iz evident after
tha income adjustment {column 3).
Yhen' allowance i made for ll of tha
other explanatory veriables, appreciable
net differences io house valus assoriatad
with age remain only for the two young-
est groups and the oldest ege group,
which also includes all femals household
Leads. On anet basis, the gross differ-
ences virtually disappear for the two
intermediate sge groups, 30-44 and
45-64, and are considerably reduced
for the two youngest age groups. For
the remnining group (meles 65 and over
and ol fernales), house value is sub-
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stantinlly above average on & nDet
basis—just the raversa of the pattern
evident on a gross hasis,

Why, after allowance iz made for in-
coma and other fastors, do young honuss-
hold hesds buy housee that are less ax-
pensive than average while the oldest
heads acquire more expensive houses?
If it were mainly a question of antici-
pated family needs and income expecis-
tions, one might have Iooked for just
the opposite results: relatively high
house values for the young and rela-
tively low walues for the old. An in-
fluence more powerful than income
prospects and anticipated family needs
appesrs 1o be st work hers, Net asset
holdings mey explain the net results
observalle in the table. Recant studies
have shown a sitrong pesitive correla-
tion betwesn net asset holdings and age;
table 4 {from e Federal Beserve Board
sindy for 1962) illustrates this relation-
ship. Thus, the effect of aseet holdings,
& veriable that could not be divectly
measured in the present study, may be
indiruetly reflacted in the net variation
‘associated with age.

Marital stalis

In the consideration of marital status,
comparisons were made for couples
maryied for various lengths of time and
for the small pumber of other house-
bolds {families with only one spouse
present and  primary  mdividusls %

14, Frimary mddwbdind Mogoakaids ke oompioid of dlopis
vdbridual or twio or more Indivdaals Sl related har Lileod,
ndvptey, ¢¢ marriage- hedlviduse b oyepenoo hous-
bode and Ll dralpueizd bead ¢ moldpsrane Boodan okds
of trelated parions wre termed Yprivory el By
the Consyt Bygraa.
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that hud acquired new homes These
“other households” are not diseussed
becanse they are & rather small group
and contain several different household
typea.

For married couples, tha gross data
ghow & positive sssociation betwesn
years married snd purehesa  price.
Differsnces in income wsccount for
roughly one-third of the differences in
house value. When &' other faciors
are _sllowed for, a farther sizable reduc-
tion iz made in the derys negstive devia-
tion for thes proup married 2 years or
lesa, but little change occurs for the
other two groups. On & net basis,
those masried less than 10 years buy
houses about $1,000 below average and
thosa married longer hbout 51,000 above
BVErage.

It was recognized that the length of
time married would be comrelated witk
the aze of the household head. Never-
theless, s significant redustion in the
variation in house value was pecounted
for by the length of time married,
although the reduction was considerably
emaller than that associated with age
and sex of the bead. I may well be
that the years-mermied vartable, like
the age variable, reflects the mfluence
of nsset holdings on the purchase price
of a bouss.

Boce

Nonwhites soquired homes that ware
valued ot $3,000 less than the TS
aversge, Of this difference, one-fourth
w2 sssociated with lower income, snd
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nearly one-half (in addition) with other
nonineoms factors in the aquation; the
remuining portion was sssociated with
raca, a5 is shown below. The net dif-
ference may reflect the effects of the
lasg adrantageous financing terme avail-
sbla to Nepro house huyers or the other
difficulties Negroes fsee in buying
houses in line with their incomes and
agents,

Educetion

The education of the housalnld head
was Bn important infloenee on vaine.
Tha net waristion associated with
education accounted for one-sixth of
the variance explained by all the
variables,

Ag the table shows, gros differemces
in value varied directly and widely
with diferences in education. The
correspondivg variation in income ac-
counted for about one-fourth of the
gross variation. The other nonincome
varighles brought ahout s simfar re-
ducticn in variation for those with the
least and the most education but were
not important for those who had some
high school g¢ 1 t0 3 years of college
education. :

20

The net differences in house value
asaocdated with eduveation maey wall
reflect different mcome prospects. As
eompared with the lass educated, housas
hoid heads who have gradusted from
callega ara likely to acquire homes that
aTe more expansive in reletion o their
ineomes becanse they have becter pros-
pects for viging income thronghout their
working lives. Lending nstitutions ars
likely to take account of such differsnt
Prospects.

{ecupoition

Two genersl points may be made
regarding ocoupation: First, this var-
iable is obviously related to education;
second, the claasification system leaves
something o be desired. It incluwdes
two small snd poorly identified groups:
Those not reporting occupation sod
“farmers™ living in nonfarm  arsas.
In addition, it includes a heterogeneous
*nwihar reported’™ proup, which contains
Iaborers, service workers, and saleimen.
The Endings for the three groups will
not be discussed, maindy because they
ore not significant.
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The highest skilled group, which em-
braces professionals, managers, officials,
and proprietors, acquired new houses
valued at neardy $4.000 sbove the
averege; one-thisd of the gross devia-
tion was agsocisted with higher income,
and one-third wes attributable to other
nonincome factars in the repression.
The group classified as craftsmen, oper-
atives, and clerieal workters acruired
houses walued below the national aver-
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ape; a litile lesa than one-fourih of ihis
deviation wss sitributable to below-
average incomne. The nonincome influ-
ences brought about & stmilar reduction,
snd the net deviation for this class was
still helow the average {—$300).

The prospect of rising income is prab-
ahly one factor thet explains the above-
average houss value for the professionel
and meoagerial group.  Anotheris that
lenders may be favorably disposed
toward persons in this cmupﬂ:-tmml
group becanse {hey expm&me Little

unemployment.

Use of regressfon coafflcients: an

exsmple

a preceding discussion of net re-
gression coefBcients has indicated how
house value would vary if all explana-
tory variables {incoms, region, ege and
sex, aducation, eto.) except the one
under coneideration were held constant.
This section is a digression that lus-
frates an interssting use of the oco-
sfficients.

Suppose one wished to estimate
house value for a hypothetical house-
hold with & seriee of epacified charae-
teristics. The ion eosflicients
can be thoughi of ss building Blocks (o
be combined in various ways to yield
an estimate of hooza value.  Subject to
¢ertsin limitations, table 5, which is
bagsed on date for 1959 and the first
aquarter of 10960, illustrates the pro-
cedure to be followed.

Table 5.—Calculated Hpuse Value for a
Hypothtical Housebold
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The left-hand column of table 5 gives
tha general characteristics and the naxt
column the speeific values assumed for
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the household, The third column gives
the regression ecoefficient talkan from the
tablea just discussed {or, more com-
veniently, from the summery in Ap-
pendix table 4).

It should be remembered that the
net coefficients beve been shown as
devistions from the mean; thus, the
caleulated house walue will be the net
rasult of additions to and subiractions
from the gyand average howse value for
the entire sample—3$17,662.

In the example, i iz amumed that
the household hes an income of 37,000,
Sines the average for all households in
the sample was $8,340, the income vo-
efficient (.4584) is multiplied by the
difference ($7,000—$8,340) to yield the
adjustment in velune {—$614) corre-
sponding to the assumed income. The
rest of the adjustments in the illustra-
tion are taken directly from the tables.
The example chosen yields a house

" pther independent variables.
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value of $13.069. Similar compute-
tivns may be made for any set of
specified characteristics, -

Such & caloulation makes use of the
assumphion that the variablea are
independent in their influence upon the
dependent wvariable and thet their
effecta are additive in: the maoner
shown.'"! However, this is unhkely to
be strictly 1irue, as was indicated
sarlier. Age pnd number of yeavs
married are obviously related, as are
In addi-
tion, all of the coefficiants are subject
te error. Because of thesse hmitations,
the results shown must e used with
caution; however, thay should be ofsome
value to those inferestad in analyzing
housing merkets.

17. Par & talor erpianmtim, seaJ, M. Morgsn & ab, Iarae
ordl Walfra ix the Tinfed Stadiw (MoGras-Hil, 19630, oo,
BOa-BI1.

Section IV—Modification of Estimated Income Blasticity

TaE importsuce of income in the pre-
ceding regressicn analiysis has alveady
been made clear.  Tn the four equations
that. wers calenlated {two of which bave
been shown), income accounted for 40
t0 45 parcent of the explained variation
in house value—more than any other
single variable.

The next step involves a muere
intensive avalysis of the net regression
coefficient on income and an avnalysia
of the vonstancy of the income coefb-
cient throughout the ineome range. A
straight line fitted to the logs of house
value on the logs of income, as in
gquation #3, agevmes that the income
eluaticity iz constant for ell inceme
levels.?  Alihough it conld be ascer-
tained in advance by simpls peaphie
methods that the gross valus-inecme
relatlonship waa approximately loga-
rithmio, no such simpls expedient
permitted the establishment of the net
relationship after the imfluenca of the
other variables (age and sex, sducation,
ate.) had been asoccounted for. The
usual supposition is that the elasticity
would be higher in the lower part of the
income range and would decline at
upper itcoms lovels, &8 has been

reported for many consumption goods
in family budget studies,'®
Tame secion produces a modification
of the estimate of income ¢lagticity and
tests for constangy in a broad renge of
income. The test s made possible by
extending the dummy variable tech-
nique—previously employed only with
nonincome characteristies—to the in-
come vaniable, The modification of
the estimated income elasticity comes
sbout chiefly through the omission of
the two open-end income classes.
Initially, equations #1 and #2 were
recalculated {and designated 1A and
3A); for the specifie income of ench
housshold, 1 of 12 dummy varisbles
reprezenting the 12 income clesses was
substituted. An odvantage of this
technigue is that it does ot requirs the
anulyst to specify in advance the form
of the relationahip between house valus
and income. As & indiceted balow,
with the dunmy variable tachnique,

1. Bach of the viheregmut tid Fovoloel & opaelfe binpiion.
ton coneralog Inooest dlortlelty. Bouatlondl (insar) impliss
it #lantdty rioes with rialog oovme; ie linsar-log sim-
Tdnatiat Implis noresdng slactisity oo oo rises and
o oithuer Ecapldias docreasing daatidty.

10, Bis, for soymupla, 8. F. Pradd sod H. & Foulhakler,
Tty Apelualr af Fomily Bedmes (Cpmbeidps Tnbvartity
Frem, 1060, pp- 90
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erch income class haz ita own regression
conflicient. Once these have been cal-
culated, it cap then be determined
whetber they show constant, decress-
ing, o7 increasing elasticity.

The results of the recelenlations are
ghown iu chart 10 and Appendir table
3. The 12 points connected by the
heevy black Ene represent calculated
‘house value based oo equation 8A. If
£ least aquares straipht line & now
fitted through thess calgulated values,
the slope of this Line {0.31) turns out
to be ooly a little larger than that of
the line of met regression on inecome
from equation #3 (0.28). The points
for the lowest and highesti income
classes appear out of ling; the inclusion
of these two extreme points reduces the
slops of the line, as may ba seen in tha
chert.

There seamad to bs some merit iu es-
tnblishing » relationship between house
value and income with the two extreme
jneome proups omitted. The lowest
incoma proup accounted for abont 15
percant of the new housze sample; the
highest group, ahout 2 percent. The
principal resscn for excluding the
$25,000-and-over inrome group is that
the data do not have a polid basis,
gineo specific income and value data
ware not available for income above
%25.000 and house velues ahove $35,000.

For households with incomes under
54,000, influencez other than eurrent
imeome appesr to be much more im-
portant in affecting the price paid for
new housing. ‘This group is unusueal in
many respects. Onedourth of these
household heads did not work at all
in the preceding year; it seems very
likely that most of thesa were pretired
persons, since one-sixith of the group
wera 65 yoars of age or older. Such
househplda draw upon accumulsied
seving from pest incomes for house
purchases. About one-sixth weare fe-
male housebiold heads, & much higher
proportion then im the total sample;
many of these were widows using the
proceeds from insurance or inheriiance
%0 purchase a house. The group was
alze probably overweighted with house-
hold heads whose incomes were too low
to obtain funds through ordinary finan-
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cial charnels and who obtained {family
loens or gifts.

In the bottom part of chari 10, a
lonst sgoares line has been fitted to the
results {loparithms) of equation 34,
excluding the two open-end classes; it
yields an income elasticity of 0.41, as
compared with 0.31 based on all tha
income clasees. It can be zeen, more-
over, that the line fits the points well,
so that it is fair to conelude that the
income elasticity is constant through
the ineome range of $4,000 to $25,000.

Results based on squation 1A {which
is bke equation #1, axcept for the sub-
stitution of duwmmy variables) also tend
to confirm the finding that meome
elasticity 1s  essemtinlly  constant

31
throughout the income range of $4,000
tir $25,000. Thae slope of the line based

on squation 14 ia 04T, somewhat above
the slope based on equation 34, ®
These adjusted estimetes of income
elastivity basad on net repression are
about the same as the aimple regression
estimatea derived from the relationship
between house value and income for all
income classea, They ara also withio the
{airly narrow renge reported by other in-
vestipators using orosa-section data of
fairly recent vintaga and only one or a
very few independant varnables.
30 Ths Diehaln-Watoan waluee for tha ten squatims ars
254 for equation SA and 144 ST squation 1h. Tiw ary
onsiEm iosnt walues ot tha § Deonsnt Jeved, apd {lor & anges

peckion regreasion) they indtate oo algnifcant degmcbde
Iromo Linwsaiéy For Hiw Wog Tariskbn Ok,

T HART 10
House Valee -Incoine Net Regression, Buyers of New Howses

Built 1959-First Quarter 1960

What opet and income classes Am incigded, e skpe of the net regrassion ine i mduced
Redla Seala

g2 Ba

-
(7]

Valyy ¢ Hots {530}

Wiien dpen end classes are sxciuded, the slope i ncreased

Yolus of Houa 13M)

The equation shows constant elesticlly throughout 1he income range from $4.000 to 525,000

HA Drpirisaed of Commors, 0o o Bedaay. sy
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Section Y—Time Series Analysis

Ir time series date on income and non-
income charascteristies of house buyers
wera availabla, it wonld ba possible,
through the use of the coafficients ob-
tained in the cross-section analysie, to
make estimates of house value over
tirne, Thisapproach would perrmit coe
tc take account of shifts in the verious
characteristics that were shown to be
impertent o influencing the value of
new house acquisitions. For exampls,
there have heen trends toward incrensed
efducation and a higher degree of oo-
cupational skills of employed persons.
To the extent that these renda exis¢
among new home buyers, the averape
unit value of new house purchases
would tend to rise.

In principle, such estimates would
alsc reflect the inherent deficiencies of
the cross-section apslysds, For exam-
ple, they would ignore changes in
sverage unit value that were due to
changes in relative prices, credit terms,
or asset holdings. At sny perticular
point in tme, the varintions observed
in averege unit value among hovasholds
may refloct the influsnce of the provail-
1ng structurs of prices, credit terms, and
esset holdings, as well as other un-
specified faotore. Chanmes in euch
factors over time could give rise to
chaoges in sverage house value from
sne paricd to another.

In practics, tims seriea are not evail-
able for the nonineoine cheractariztics
of house buyers, so thet an estimating

ure lite the one vutlined cannot
be employed. Nevertheless, a time
series mhalysis was made, using sgEre-
gative dats on prices, zredit, and
income. Such an analysis doss not
explicitly provide for wvarisbles that,
according to the ¢ross-section analysis,
affert averaga unit value. However,

it may shed some light on the effect of
variables previously ignored in  this
stady. '

Tha arnilable time series data have
gerious shorbeommings, Oy main nter-
est is in chenges In the averape T.5.
value of all new nonfarm houses in real
terms, but a suitable seriea is not avail-
sble evan on 5 current dollar basis, much
less on a coostant dollar basgis. The
available price series (for deflation pur-
poses) have major deficiencies. More-
over, thers are no credit data applicable
to all purchasers of new houses in ihe
nation as & whole.

The only consistent set of time seriss
available for new single-family houses
is the group insured by FHA, and it
woa decided to use these in an attempt
to explain changes over time in the
average voloe of pDew Louses. Con-
gistency of data is & conmderable ad-
vantage in any stelistical soslysis; it
may yield results that are biased with
respect 6o the entire nation but provide
analytical insights that might otherwise
be gbscured by faulty date. The fol-
lowing disoussion will therefore be in
terms of new houses insured by FHA.
Afterwards, an attempt will be made
t0 puplain the veriation over time in
the construction cost of all new angle-
family houses in the United States,
uwsing date from a variety of sourees.

FHA data

Annual dats on sverage acquisition
price for new single-family homes with
morigages insured by FHA under Sec-
tionm 203 are available from 147 to
10648 ‘The data are broken down into
value of site end walue of house. To

il Dota for 1400 sod IR0 sppear in the 1HH anmoal
anatt of the Houdey and Homs Flosore Ageany, Fart 1L
Bectinn 4. Dats far othar yescd appenl In sidRel Mporis
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deflata value of house excduding site, &
specinl coat index, based msinly on
FHA cost eatimetes of a standardized
housa, was used.® Thie index rose
about, half as fast as the Boackh index -
over the poatwar peried. No price
series was availlabla to defiata the mar-
ket value of the site. It was assumed
that the ehangs in merket value re-
flacted price change only. The addition
of the gite value for a single year (1958)

_ to each of the annusl estimates of

defleted construstion cost for the house
ttself (im 1958 dollars) yields & deflated
series on aversge value including site.
It should ba noted that this deflated
series, following a genaral risa through-
out the earlier postwer period, declined
slightly sfter 1957 and then edged
wpward. '

The income series used is the “effee-
tive ineome™ of purchasers of new FHA
houses. This ie estimated by FHA to
be the mortgagor’s eayning capacity
{befora -deduction for Federal income
taxes) that is likely to prevail during
approximately the first third of the
mortgage term. Current garnings are
sdjusted by FHA if they are considered
fo be partly of & nonpermanent char-
anter.  Ordinarily, future increases that
may be sxticipated by the mortgegor
are not ipcluded in the FHA estimate
of effective income. The income series
was deflated by OBE’s implicit price
deflator for personal consumption ax-
penditures 0 obiain real income in
1958 dollars.

The price index is darived by com-
bining the separate indexes for housa
and zite. Sinea the values of resi-
dentiel building lots have shown =
considerably larger relafive rise than
construction costs over the postwar
period, it may be poted that their
inclusion results in a more rapid rise for
the combined cost of a house and lot
in the years 1947-64 tham for the
construction cost of & house sxcusive
of lot.® The combined price index

. Ths FHA indeaws want svad 6% for 1T (hipough 1938
feowy unpoblived FHA repords. For the period 1050-8d,
eslbmates were Tands by CGBE oo the hage of 3 warisdy of
ooy, The owsd impoctant was Ssmiptl L. Brown's
Prien Varfation in Nan Heuser, 1858-81 (unpoblished papaer
Tor the Borseo of $he Cenurg),

. By evinchlewes, thy comboed oot of oo awd Jot
treated (hix way mowed ratber olocaly with {he Boeekh
conptipbtion cont dex for howsd elutics of Jol.
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was divided by the defiator for pevsonal
copsumption expenditures to yield &
verice on the relative prica of mnew
houses of fixed spocifizations.

In gemeral, it was thought that
eredit would influence house value in
fwo main ways: by its effect on the
downpayment and by ite effect on the
' monthly payment on interest and
- principal. The monthly payment is &
composite thet reflects the size of the
mortgaze, the rate of interest, and the
i length of the amortization period.
" Other things being equal, the lower the
downpeyment or monthly payment, the
more expensive the house the purchaser
may be expocted to buy. There are
complications, however. In solne cases,
s given change in credit conditions
may affect both monthly payments and
downpayment, and in opposite direc-
tions. For example, a change in the
downpayment requirement will change
the size of the merigage and thus the
monthly payments, In other cases, a
chapge in credit cooditions—e.g., a
chanpe in interest rates—will affect
monthly payments but not the down-
payment.

Congiderable information on down-
payment, length of mortgage term, and
mortgage intarest rates is svailable from
FHA. An attempt was rpade o intro-
duce these {actors explicitly as separate
independent vaniables; because of inter-
correlations, the resulés were not aatis-
fastory. In particulsr, the cosfficients
for the devnpayment ratio and for the
mortgage interest rate usnally had the
wrong sign. Accordingly, it was de-
cided t0 combine the separals sredit
elernents into n corposite credit favtor
that would reflect changes in monthly
payments.®

b The eempoeita aedlt ivotor is bamd oo oo bodes of
monthly parmaorty oo okttt wd poibecipel It waa d-
tived by xeuiiptwing sn Indes of the aomsamt of (s mrtgses
by wrx Index of cost par doller of mortguge.  {os per dallar
of Irdigags Wik compated drom ERa gapdard frmuls for
Tovel fanpoal} monthiy payreae, baond oo Ebe bibaest e
and the kgth of the smoriization peried.

AL any glven e, d0TTIPRTTEEDE ratios yory dircily with
hoass eahws. A abift over tme towoed 1Ofe expensi
bonsd wyull tiewom dod to el Jownpayment Taiks
in Lhed Btpe0ot Of MDY COaOgs [ tedll comditteoy. Io W
derivubion o the eomposite crwdlt fector, B Wi ey te
dxatnds the dfeier of soch shifis in arder that the oedié
tantor might reficat only shanges jo coedlc ovar o,

For lnterest mate, merighgn yiald rather than mmmissl
interent rabs oran waed in 1] oakoalgilons,
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Sevaral ordinary least squares equa-
tionz wers fitted to the daia for the
years 1047-64, using deflated average
annual scquisition price as the de-
pendent variable and real inecome, rela-
tive price, credit terms, and a time
trend a: independent variables® Al
variables wers expressed in logs., Gen-
erally speaking, the resuits yielded high
eoofficients of determination. Resylts
of the equation with income, price, and
the pomposite credit varieble just cited
are shown immedietaly below. The
basic data sre shown in Appendix table
i.

YFHA =
1.834+1.15 Ine.—.74P—.34 OOF
(.002) {.09) (40) (.07).

R:=982; D.W.=1.38.
where '

TFHA=log of deflated valua {“aoquisi-
tion eost™”) of FHA new one-
family houses in 1958 doilars.

Ine.—log of deflated “effective in-
come’ (in 1958 dellars) of FHA

bhome buyers.

P=log of deflated price index for
a standardized FHA house
(1058 == 10K}

CCP=log of composite eredit factor.

Ag ean be seen from the E-2, the fit
was quite good. The intercorrelation
between the independent variables was
high, as is nsually the ¢ase in such re-
gressions, and the Durbin-Watson test
(. W.) indicates that serial correlution
was gignifiosnt at the 5 percent Jeval.
Coefficiente of the three independent
variables all have the expected signs.
The coefficients for income sad credit
are savaral times their respactive stand-
ard errors, and the price coefficient is
1.85 times its staodard error. The in-
come elasticity coafficient is above unity
{1.15).® This estimuate based on an-
nusl averages of new FHA houses is
substantially bigher than the cross-

25 This formuriateon gnoess the ofect of shifts In soppty.
Fin' o imipBeathns with Ievjeot ta (e estinaied pekm-
atary, nps Harbprper, op, ¢, pp, T-§
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section elasticity estimate based on the
household data in Section IT.

The price-elasticity coefficient of
—0.74 iz sbout midway in the rangs of
estimaies Teported by others ™  The
price index data for houses, however,
sre of such limited quality that com-
parisons are not complstaly valid. The
standard error for the price coefficient is
relatively larger than the etrorz assc.
ciated with tha two other coefficients,
and as is illustrated below, the priecs
elasticity coefficient was rather un-
stabla. The standard error &t 0.4
means that & range of ome standerd
error about the coefficient extends from
—0.34 to —1.14,

The final variable in the equation is
the compogite cradit lactor, which re-
flects the combined influence of shifts in
downpayment smd mortgage ratics,
mortgage yvield, end length of amorti-
zation peried on monthly payments.
Agcording to the equation, a 10 percent
reduction In monthly paymenis as a
result of a change in credit terms is
agsociated with a 3.4 percent incrense in
the valwe of house acquired.

When & time trend was added to the
equation, it was not statistically signifi-
cant and bad little effact on the velue
of the other soefficients; it is omitted in
the equation shown. Other options
wera also tried. For example, the use
of the Boeckh index ae a deflator for
Louse value m place of the FHA seriea
for the oost of a standardised house
resudted in little change in the coeffi-
olents, except that the incoma elasticity
estimata was reduced to less than wnity.
The equstion in logs is:

%=1.974.90 Inc,—.73Pa—.46 COF
{.0023{.12) (30) (10}
H'=.053 DW.=1.42

4 1t may be moled that this cosfichet 15 abodt brice &
hixh & SimPh rucestion. crosb-siion capeisi{ons wikhin
pech year fran the FEA dais; ihese talcndations heve ot
boma poesnied o thismpert,  “The etimeted Locenn sl
by tnaed ooy Eiwn e saH AR represaian of ¥ HA Renoe valies on
wilactlvw loooms ajone ks 038,

H. The mage of sxtineted of prive dasticity for kouwsing I3
oxbremmety wids, verrimg fram —048 by James 5. Dioedem-
barry smd Helm EKistin ("The BEolt of Dewrand i i Bob-
aemie Straviors,” b Wastlly Tentind [pid), Sudiar in
Hruclire of the Amuricas Fronsemy |Oxivwed Tolvessby Fresi,
1058), 0. 457}, to more then =10 by Muth (wp. ok, PP T2,
and =14 by Toue Hon Low (T Stock Demand Bl
tolthes for Nmisrm Howdng," Rlett of Beoadmicd aml Sia.
tiwrich, Feloruary 1084, pp. $3-50).
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The symbola are the sama as above,
with the subseripts bk refarring to the
Boeckh index. The aquation contain-
ing the Boeckh index did have & {me
trend, which wea not quite sipnificent
at the 5 percent level. The inclusion oi
the time trend in the Boeckh equation
raduced the price elasticity coeficient so
thet it was mo longer statistically
gignificsant, Fipally, an equation was
slso fitted using the previous year's
house value as an independent varia-
ble?* The resulis were simdlar o
those shown in the equation above,
with ap insignificant contribution of the
Iagped varinble.
Oiher time geries regressions

Since one would like to know how the
value of all new houses—rather than
FHA houses only—is related to incoms,
priee, end credit influences, a simmilar
set of titne series regressions was
atternpted for all single-family houses
in the nstion. The =eriez on houss
velue was based on the regular Census
geriez on the construetion cosi of one-
family nonfarm honses. The inesma
geries is the OBE personal income dafs
divided by number of housahalds: this
averaga for all householde is used rather
than g series on the income of buyers of
new honses, The deflations wera sar-
ried ont in the way described earhier.
For tha deflated house price series,
alternatives based on FHA and Boeckh
cost indexes were employed. The credit
saries was the same as that vsed in the
FHA regression.

5. The ratipaals far ths uss of a lapped variablain much &
dexmend faoelion may be fmnd o Mars Nelovs, Dt
wad Zag emd Dementt Auslpvs for Agristiioo] aod Gfher

Commod i, Apripulioeal Bandbock Moo 141 (0.8, Dvapart-
mant of Agrliibace, Agricalinrel Maroslog Betviod, 100E).

SURVEY OF CURRENT BUSINESS

The results were less satisfactory
than those obtsained in the FHA equa-
tions. The income elasticity estimate
waa about the same, i.e., around unity.
The ¢redit term variable taken from
the FHA data had a coefficient about
the same size as in the FHA regreesion,
but the standsrd error was much
lorgar - than befora and not quite
sipnificant at the 5 percent ieval. For
the price elasticity coefficient, no menn-

ingful results were obtained with either

tke FHA cost for a standardized housa
or the Boeckh series. Finally, the use
of lagged variables resulted in hitle
chapge in the estimates of elasticity.

Eraluation of results

A major contribution of the tioe
series analysis is the fact that eredit
teryns appear to have signifieant and
important effects on house walue and
that relative prices are impertant in
some formulations. The extent to
whichk the verions net repression co-
efficients derived from the 1960 cross-
section housshold data were affected
by the particular pattern of prices ned
aredit terms preveiling at that time
cennet he determined, as was already
indicnted.

The net coefficient on income from
the FHA time series data {(sfter the
introductioe of price and credit vari-
ables) turmed out to be considarsbly
greater than the cross-section estimates
bazed on individwal household data.
The two zets of date are, of course, not
comparpble in terms of coverage. Con-
ceivably, the nse of “effective income®
in tha FHA data rather than actusl
income could aceount for some of tha
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difference in the two estimates of
ineomas elasticity, but a limited tast
suggrests otherwise. For 6 years—-1958—
fd—Dboth "effective’” and actoal income
data were available from FHA reports.
For the yesrs 1958-63, the ratio of
actwal to effective income varied by
anly 1 percent: only in 1944 did actaal
income incresse much mors sharply
than effective income ™

There may be nonincome influences
that are not includad in the time series
regreazion aod that partinlly aceount
for the diffarence in the two sstimates
of income ealasticity. One such influ-
ence may be educafion, as was sug-
gested in the introduction to this
gection. Dhflevences of this Knd are
by no menns unigue to this study.
More comprehensive data are clearly
needed before a start can be made
in resclving thé differsnces betwesan the
two basic appronches.™

o8, It 8 of interest 0 Anks that at o givéed pefot of thms—
far ekamphs, 194 —act o6l focome oxoeeds ¢ Beatlve fnconk o
FEA purshatars teroughogt the Income remgs s that the
ratle of actuet to effeclve ncoma decline: ad one proceads
up the income cake.

30, Dr]fereywpns bitwaen et mabes of niash ol Hes deriad from
neom-aentim data amd thoss derieed from time sacies dela
have heset wpolrasd B the conetderable. tachnleal 1araboes
or (he sobjext. An sarly compariom & fhet of Trygvme
Heavelmt " Family Exmenditores and the Mpegioal
Propuogity to Ooneprae ™ Beomomstrlon, October 197, Do
fa-i4l. Edwin Kob amd Joho B, b, In gl avalubkion
of dematd alestiolthet (“How Eriramedny sre Eolraerss
Batimaleai™ Keodr of Bconemics ond Saligies, NMowimbor
19T, P RA0~381), otmeres thad “the EI0D of behw?lor s
et frone oot tem Ante 19 enmomond 7 eeg-ren ioosatos,
whila that whish one ohierred with atpal Umo-paried diba
s oo oftén of & shert-rug charpetes.”  Thetr major Diue
teatinne are in food demend studbes, Jean Cmookmté kot
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Aypgrepate and Croza Section," Models oF Fecime Determita-
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Each characterisdc in Appendiz
tables 1 t0 3 has a lbne designated
‘omitted” varinbles. The use of an
omitted variable iz & computational
requirement for a Tegression equation
containing dutniny variablas.

In offect, the omitted variable has
a ooefficient that has heen arhitrarily
get at zero; it may be considered n
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standard, For any particular charas-
teristic, coefficients for the other vari-
ables are shown as deviations from the
velus of the omitted variable. A
varisble whose coeflicient iz less than
twice the standard error shown iz not
significantly different from the omitted
variabls at the 5 percent loval.

For the linear squatiom (¥1) shown

in the text tables and in Appendix
table 4, a transformation was esrried
out in which the coeffiwents are shown
a8 deviatlons aboutb the weighted mean
for each charncteristic. The weighted
sum of these deviatione is zero. The
transformation was carried out in
order to simplify the pressntation of
the regression results.
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